6G wireless connectivity
Something new or more of the same?
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Future wireless access — What do we need?

Especially for the uplink
(uplink coverage)

What do we not need? What do we need?

 Higher peak data rates Higher achievable data rates

* Lower minimum latency? Higher network capacity
Reliability, availability, resilience, ...

Improved energy performance
Lower cost
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What is a “New Generation”?

What characterizes a new generation? A new generation gives a fresh start

A big leap in technology? * New features actually being implemented

* A big leap in capabilities? = More capable in practice

* Possibility to remove features
= Reduced complexity and cost

* New spectrum?

* No need for backwards compatibility? .
 Restart of evolution cycle

* New set of 3GPP specifications! = Much more capable in the long run

6G is critical to ensure the long-term evolution of wireless connectivity
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6G wireless access

Technology-wise 6G wireless access will inherit much from 5G

Keep Change/update Add

aspects of 5G that work well when motivated functionality for new use cases

Waveform, coding, and modulation

Scheduling and control signaling Integrated sensing

No major benefits seen from a radical change of waveform, coding, and modulation compared to 5G NR

Processing timeline — avoid scheduling complications from 5G's multiple timelines
uld focus on oreos with greater potential

To enhance network performance and create new end-user services
+ Long CSl reporting time, in-order scheduling of PUSCH e

MIMO and multi-antenna features Unified mobility Resilient communication

ey Unified measurement framework (merge RRM- and L1-CSI measurements) New business models and monetization opportunities based on service-level
En":;wmn o m’pwm; i ,m;ﬂ‘, agreements require that CSPs assure high connectivity service availability. The

Measurementreports (see Unified Uplink Reporting) - . necessary resiliency is realized by means of:
Uit
Make reciprocty

- Efficient and cost-effective redundancy to minimize the impact of failures Failure

‘ ' ° T
Unified mobilty mecharism + Fast detection of failures and failover options “

+ CombineL3 + CHO + LTM into asingle, nified mobilty mechanism, . ot |:|~\
service interruption time (e.g., due to link or functional failure): Carrier2 o
Improved observability including measurements and reports for failure
detection, enabling proactive actions
Robust spectrum agaregation providing alternative radio links (e.g., with
) ) ) minimal/no PCell/SCell distinction; CA from non-collocated RUs)
Procedures, measurements and conditions ready for using mobility to provide resilience Multi-TRP for spatial redudancy
Mobility measurements i idle and connected mode may use separate signals Mobility and RLM proceduresallowing for handing over UEs from a failing
+ Example: 558 for idle mode and M-S5B for connected mode. carrierto a well-functioning one

Tterference-aware D-MIMO

anin

cdeoloymentexbity e

noTRS; UEssynchvanizeor

Ttypeslutonsnd o o
Discuss means to accelerate HO execution

+ Keep citical ports of the UE configuration unchanged

+ Indicating properties (tight sync of source and target: shared QCL properties. .. if beneficial for the UE

P~

«Tu’
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6G wireless access
Some key technology components

Distributed MIMO

&

Duplex flexibility

[5G

Spectrum sharing

Wide spectrum range

Waveform

| Hexa-X-II workshop | 2025-02-12 | Open | Page 5 of 12

((li!)) .—:DT;T

Integrated sensing

Coverage everywhere

\\



Spectrum for 6G

Current 4G/5G spectrum New 6G spectrum
* Below 7 GHz e Cm-wave
°* mMMmw e Sub-THz?

“cm-wave” “sub-THz”

-3 o ?

—t——+———+———t+————+—————+—
10 GHz 30 GHz 100 GHz 300 GHz

ﬁ\ﬁ i:)«—»(ci -

Existing 5G deployments Already partly occupied
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Spectrum sharing

J 1 i ; ;
1GHz 3 GHz 10 GHz 30 GHz 100 GHz 300 GHz

ﬁ i!)'—'(ri
Existing 4G/5G deployments Already partly occupied
5G/6G spectrum sharing Co-existence with other usages
Allow for 6G to be deployed on top of 5G Enable 6G deployment on top of other technologies
= Smooth introduction of 6G in existing spectrum = Smooth access to new spectrum

Requires a 5G-compatible 6G waveform

Efficient spectrum sharing
enabled by 5G “lean design”
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Al for communication — where, when and how?

High-dimensional problems for which
» there is no good model
* deriving the “optimal” solution is difficult/impossible

Some examples One-sided model Two-sided model

« Beam management
» Scheduling » Improved efficiency (d |’)V\1\E| (“ |3)W\E|?

Relatively straightforward Inter-operability?
Limited standardization

* Mobility
» Network deployment

Reduced cost

Mainly implementation with limited specification impact
At least in the short/medium term
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Integrated communication and sensing

” 1 1 ” . o o
a.k.a. “Situational awareness i
oMono-static ((III,) /\
Sensing: Detect the presence/location/movement of passive objects i —=fm D
0 \/((I b)
ICAS: Sensing as an integrated part of the communication network o
» Reuse of communication resources (infra-structure, spectrum, devices) for sensing Device involvement

%

Introduction of sensing functionality with low incremental cost

Enable new/enhanced services

Increased level of integration

Enhance the network performance

Reuse of sites Reuse of spectrum B Reuse of hardware § Reuse of waveform Reuse of signals

= =]~
AV

(i) o (o1 I»)- (] [D] N\
] ] T
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Mission-critical connectivity and dependable networks

A high-performance network that one can truly trust and depend on

Public networks
 Highly automated vehicles
 Professional video production

* Managed IT devices

Dedicated networks
» Manufacturing
* Mining

* Oiland gas
e Connected workers
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* High service availability from efficient and cost-effective
redundancy to minimize the impact of failures

» Time-critical services, “the right packet at the right time”

Distributed MIMO

providing alternative radio links

Conditional handover Carrier aggregation
to well-functioning carrier providing alternative radio links
Observability
enabling proactive actions

Scheduling Time synchronization

link adaptation, de-jittering, ... end-to-end
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Summary

6G will inherit much from 5G

» Keep what is good!
* Update if motivated!
« Add if needed!

6G will further extend the capabilities of wireless access
* Dependable communication
 Situational awareness

6G is critical to ensure the long-term evolution of wireless connectivity
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Thank you!
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